MIN6 beta-cell-beta-cell interactions influence insulin secretory responses to nutrients and non-nutrients.
Insulin-secreting MIN6 cells show greatly enhanced secretory responsiveness to nutrients when grown as islet-like structures (pseudoislets). Since beta-cells use different mechanisms to respond to nutrient and non-nutrient stimuli, we have now investigated the role of homotypic beta-cell interactions in secretory responses to pharmacological or receptor-operated non-nutrient stimuli in MIN6 pseudoislets. In addition to an enhanced secretory responsiveness to glucose, insulin secretion from MIN6 pseudoislets was also enhanced by non-nutrients, including carbachol, tolbutamide, PMA, and forskolin. The improved secretory responsiveness was dependent on the cells being configured as pseudoislets and was lost on dispersal of the pseudoislets into single cells and regained on the re-formation of pseudoislet structures. These observations emphasise the importance of islet anatomy on secretory responsiveness, and demonstrate that homotypic beta-cell interactions play an important role in generating physiologically appropriate insulin secretory responses to both nutrient and non-nutrient stimuli.